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Impact of forest in Carbon Cycle
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Quantify forest disturbance
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Quantify forest disturbance
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VHow much?

ὈὍ
ὃ

ὃ

ὃ
ὃ

Disturbance Index

where ὃ is the disturbed area;
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Spaceborne SAR/InSAR
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ALOS (2006-2011)

TanDEM-X (2010- )

ALOS-2 (2014- )

NISAR (2022- )

TanDEM-L (2022- )

üFine spatial resolution

üAll weather conditions

üClouds are transparent

üGlobal coverage

Sentinel-1 (2014- )

BIOMASS (2021- )



Repeat-pass InSAR
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Repeat-pass InSAR observations
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InSAR complex correlation
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46 days



Repeat-pass InSAR observations
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Repeat-pass InSAR model***
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46 days

*** Lei, Yang, Paul Siqueira, and Robert Treuhaft. "A physical scattering model of repeat-pass InSAR

correlation for vegetation." Waves in Random and Complex Media, 27(1) 129-152, 2017.

46 days later 

46 days later 
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Repeat-pass InSAR methodology
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Forest vertical structure

46 days

Temporal decorrelation Forest disturbance

All lumped together



Repeat-pass InSAR methodology
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Forest vertical structure

46 days

Temporal decorrelation Forest disturbance

All lumped together

Mean-behavior captured
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Forest disturbance detection approach
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The mean coherence of forest areas captures the mean behavior of the 

temporal decorrelation effect over the mean forest vertical structure.
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InSARcorrelation component due to disturbance

Disturbance index

Forest disturbance detection approach
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InSAR pair

Correct for geometric decorrelation, thermal 

noise decorrelation, correlation sampling bias

Forest/non-forest 

mask
Apply forest/non-forest mask to the InSAR

coherence map and extract the forest regions

Mean-behavior term of 

temporal decorrelation 

(over the mean forest vertical structure)

Disturbance Products

InSAR coherence due to

forest disturbance

Correct for

temporal decorrelation

Forest disturbance detection flowchart



Validation with ALOS (Queensland, Australia)
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ALOS



Study site overview

25Ü32ô S, 147Ü32ô E

Clear-cut happened around mid-2007 through mid-2008; 

ALOS InSAR pair 20070716-20071016 thus detected the beginning of the 

logging process, which turns out to be a selective logging event



Validation dataset

Field inventory data (SLATS)
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Optical data (Landsat-derived 

Disturbance Index)



ALOS InSAR data

20

Date z (rad/m) Scene-wide 

coherence

20070716-20071016 0.0419 0.71

Polarization (HH+HV)

Incidence angle (34.3º)

Orbit Direction (Ascending)

Information  

GAMMA  Brochures  

GAMMA REMOTE SENSING: Overview on R&D, Products and Services, and Software
1
 

GAMMA SAR AND INTERFEROMETRY SOFTWARE: Presentation of Processing Software
1
 

GEOPHYSICAL DISPLACEMENT MAPPING: Introduction to technique, products and services
1
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may be downloaded from the GAMMA homepage 

 How to reach GAMMA  

To obtain further information on GAMMA's research activities, products, and services, 
inquire about license agreement conditions, or request an offer, please contact us. 
Additional information may also be found at GAMMA's homepage.  
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Death Valley   ð  SAR interferometric landuse characterization  

(ERS-1 raw data courtesy of ESA, processing by GAMMA ) 
 



Selective logging area

Optical Image ALOS SAR backscatter


